Background: Previous studies found that the use of an iPad® in intervention programmes benefited the skills of daily living of children with autism. The purpose of the study was to determine the physiological changes in children while playing action and strategy games on an iPad. Methodology: A cross-sectional study was conducted using Powerlab 24/6T, a blood pressure monitor, respiratory belt, and finger pulse transducer. The children were asked to play two types of game. The duration for each game was 10 minutes. The measurement of blood pressure -both systolic and diastolic, heart rate and breathing rate were taken at three consecutive times (before, during and after each game). The inclusion criteria are children aged 7 to 12 years old who have been diagnosed with a mild type of autism (Pervasive developmental disorder). The exclusion criteria were children who had co-morbidities such as epilepsy, migraine, heart, and lung problems, depression, physical disabilities and visual impairments.
INTRODUCTION
The prevalence of autism spectrum disorder or ASD is on the rise globally. ASD is a neurological developmental disorder that occur in children and lifelong condition characterized by impairments in social and communication skills, and stereotyped behaviors and restricted interests. Recent reviews have concluded that current best estimates for the prevalence of ASD lie between 0.7 and 1.0 % 1 . However, some studies have yielded estimates over 2 % Pelly et al. 2 and even as high as 2.64 % 3 of ASD. Causes of ASD are still unknown but several studies had pointed out that genetics and environmental factors are key etiologies that may have caused ASD.
Obsession, incline to routine activities and rigid towards changes are among common characteristics of individuals with autism 4 . Due to these issues, some children with ASD are drawn towards digital devices such as iPad®. For this reason, many researches had resorted to using iPad as medium for interventions 5 . There were immediate increase of apps development in area of intervention for ASD, which were used as complement to the conventional early intervention programmes 6 In many instances, iPad games were used as leisure activity for children with autism. However, using games can have a positive and negative effects on players. A study conducted among psychology students by previous researcher 3 has shown that men played violent video games more than women. A further study found that male students became involved in crime and did not do well academically 8 . As a result, it is proven that violent video games have negative impacts on these students, which tend to involve real-life aggression and crime. However, Durkin and Barber 9 strongly agree that video games have a positive impact on the users. They experimented on three groups of psychology students which they divided according to the amount of time they spent playing games into three groups: none, low and high. The 'high' participants reported having good relationships with friends and being committed to school and academic study. On the contrary, the participants who did not play games reported as disobedient. Hence, other researcher stated that video games are something that young people are used to and are unlikely to affect them mentally 9 .
Previous physiological and psychological studies yielded interesting finding regarding the use of iPads. For example a study by Saat et al. 11 involved university students using iPads® measures psychological parameters before and after playing strategic and action games. The results indicated that there were significant differences in breathing rate between strategy and action games (p<0.05) . The mean breathing rate was slightly higher during action games compared with strategy games. Another interesting finding was the significant mean difference in heart rate between male and female students. The heart rate of female students was higher on average compared to male students when playing strategy games.
In sight with the increase of usage iPads as therapeutic medium of intervention, there is yet any study on the impact of using IPad® apps on the physiological responses of children with autism. Therefore, the purpose of this study was to measure the relationship between psychophysiological responses for children with autism when they are playing games using an iPad®.
METHODOLOGY

Research Design
A cross-sectional study was done using Powerlab 24/6T, a blood pressure monitor, respiratory belt, and finger pulse transducer. 19 children with autism participated in this study. The inclusion criteria are children between 7 to 14 years old who have been diagnosed with a mild type of autism (Pervasive developmental disorder). The rejection criteria included children with other health problems such as epilepsy, migraine, heart and lung problems; children with depression; children living with disability and children with visual impairments.
In this study, the researcher has received approval from the UKM ethical committees. The researcher also asked permission from the parents of the children with autism to participate in this research. In addition, a pilot study was conducted on children with and without autism. Firstly, once the child arrived at the experiment room the researcher allowed him/her to rest for 5 minutes whilst building rapport to enhance communication as much as possible. Then, the researcher measured the blood pressure, breathing rate, pulse rate, and heart rate of the child. Then, the first game was played and breathing rate, pulse rate, and heart rate measured while the child was playing the game. After the first game ended, the researcher removed the iPad® from the child and measured the four readings. The child was given 10 minutes to rest. After having 10 minutes rest, the researcher returned the iPad® to the child for the second game. Again, a finger pulse transducer, respiratory belt transducer and blood pressure monitor was used. The researcher measured the blood pressure, breathing rate, pulse rate, and heart rate of the child while s/he played the game. After finishing the second game, the researcher asked the child to sit still to take other measurements. In this study, two types of game were chosen: an academic type and a strategy type. The academic type was Animal Jigsaw Puzzle and the strategy type was Subway Surfers.
Chart 1: The procedure for the study
For the children with autism, the researcher adapted the social story method by Gray 12 Social story could enhance the communication and social skills among the autistic children by guiding and supporting the children's reactions in society. Social story is needed to introduce new routines or situations to autistic children since they find it very hard to change something they are used to. According to Hasnah et al. 13 , through this social story, the children with autism may have expectations of a new situation whilst wondering what is going to happen and how to react to the events appropriately. Tables 1 and 2 show the descriptive results of the subjects. For autistic children, most are male and aged more than 11 years old. According to Table 3 , there are slight changes of systolic blood pressure before and after playing Game 1. The mean diastolic blood pressure (DBP) decreases after playing Game 1. For the heart rate, the mean heart rate was higher during playing Game 1. Furthermore, for the mean breathing rate after playing the game is higher compared to before and during game play. The pulse rate is higher after playing Game 1 compared to before playing Game 1. Furthermore, the systolic blood pressure reading is decreased before playing Game 2. The reading for the diastolic blood pressure also shows an increase after the playing of Game 2. For the heart rate, the mean heart rate was higher during playing Game 2. Furthermore, for the breathing rate the mean after playing game for strategy games is higher compared to before and during playing the game. The pulse rate is higher after playing strategy game compared to before playing action game. In Table 4 , we want to determine the mean difference between before and after playing games 1 and 2 for systolic and diastolic blood pressure. Meanwhile, in this study, we want to compare the heart rate and breathing rate for three continuous times. The results indicated that the mean systolic after playing Game 1 is higher compared to Game 2. There was no significant mean difference between Game 1 and Game 2 for systolic blood pressure. (F = 0.039, p = 0.844). In addition, the results conveyed the mean diastolic after playing Game 1 is quite similar to that after playing Game 2. There was no significant difference between Game 1 and Game 2 for DBP readings. (F =0.201, p=0.249). Table 4 also showed the mean difference between heart rate readings in three conditions. It can be seen that the readings before and after are slightly different, whereas during playing games 1 and 2, the readings are quite high. The results show there was no significant difference between games 1 and 2 for heart reading. (F=0.613, p=0.508). Meanwhile, the readings for breathing rate before and after in Game 1 and Game 2 show a significant mean difference with F=3.280, p=0.043. 
RESULTS
Furthermore, results in
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DISCUSSION
Digital games can be used as one of the psychotherapeutic methods for young people and children, especially for those with mental healthcare needs 14, 15 . According to Lenhart et al. 16 , 72.0% of their subjects chose puzzle genre games and only 67% chose to play action genre games. Moreover, computers are still the most popular medium for digital gaming despite the availability of other devices like the iPad® or mobile phones. This was supported by Nacke & Lindley 17 who showed that 96% of the players favored their personal computer when playing games. Studies by Payne et al. 18 and Johnson et al. 19 indicated that the video presented on the Ipod Touch improves the skills of daily living for students with learning disabilities 20, 21 . Meanwhile, a study by Palmen et al. 20 indicated that using a personal digital assistant (PDA) increased the capabilities of daily routines among those with autism. This showed that the use of technologies does improve the routine activities for children with autism 21 . In this study, blood pressure, heart rate and breathing rate are within the normal range for both game types. Therefore, the researcher can suggest these two types of games to the parents of children with autism as they had little influence on physiological measurements. For children with autism who love to play digital games during leisure time, both types of game are therefore acceptable.
In this study, the results showed that there was a significant difference in systolic blood pressure before and after playing both strategy and action games. However, there was no significant mean difference for diastolic blood pressure under the same conditions. This is parallel with the study by Saat et al. 11 which indicated that there was a mean difference SBP before and after playing strategy games 22 . This was supported by Markovitz et al. 21 who showed a significant difference in systolic blood pressure with gender for both game types. Other studies by Drachen et al. 20 and Segal & Diatz 23 indicated that different genres of games have different psychophysiological responses. Meanwhile, a study among children aged 7 to 10 years old by Wang & Perry 24 indicated that there were increases in heart rate and systolic and diastolic blood pressure before and after playing video games.
Heart rate measured during action games and strategy games showed an increment but with no significant difference between both games. This result was parallel with another study by Mandryk et al. 25 which showed no significant correlation between heart rate and players' subjective measures such as stress. Another study by Segal & Dietz 23 indicated that playing video games does increase the heart rate, SBP, and DBP among adults aged from 25 to 36 years old. Another study by Gwinup et al. 27 indicated there was an increase in heart rate among young men comparing before and after playing video games. Furthermore, another study by Drachen et al. 22 found out that an increasing heart rate showed that the players were in a stressful situation. This is because during gameplay there are increases in arousal and a strong emotional response as investigated by Ledunois et al. 27 and Hebert et al.
30
.
This study shows that measurements of breathing rate increased significantly in action games rather than during strategy gameplay. The rise in breathing rate was thought to be caused by the emotional arousal, whereas the decreases in the breathing rate measurements were said to happen in a relaxed environment as investigated by Stern et al. 29 . Besides that, the study by Mandryk & Inkpen 30 showed there is no significant difference in heart rate and breathing rate between two different gameplays and it might happened according to the types of games chosen. Another study by Wang & Perry 24 among boys aged 7 to 10 years old indicated that playing does increase the HR, SBP, and DBP significantly.
The results from this study support the emerging concern of practitioners and parents on the effect of playing digital games on children with autism. Previous studies used the iPad® as a tool to treat a language delay investigated by King et al. 32 and interventions investigated by Lee et al. 33 and others. This study shows that the systolic blood pressure, diastolic blood pressure, heart rate and breathing rate were within the normal range. Therefore there were no negative effects of playing action and strategy games. However, there was an increment of SBP, DBP, HR, and BR during action gaming. This study has shown that there was no significant mean difference in the physiological measurements between strategy and action game indicating that, even though children with autism play action games, it does not influence their blood pressure as they have used, and like to play, digital games. When the events have become habitual or frequent, it does not influence their blood pressure, pulse rate and breathing rate. This shows that using the Ipad as a tool for teaching is safe and will not influence their physiological readings.
CONCLUSION
In conclusion, physiological measures such as systolic blood pressure and breathing rate, have no association with the types of gameplay using the iPad®. The results in this study show that action and strategy games can be used as a therapeutic method as there were only slight differences in the psychophysiological measures. All of the changes in the psychophysiological measures were within the normal range for autistic children. Therefore, the usage of iPad® games may alter an individual's physiological response in a preferable manner as these games enhanced the cognition of players from time to time. These iPad® games may also be used as a therapeutic tool during occupational therapy or other healthcare fields used for cognitive rehabilitation.
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